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(54) CATALYST FOR PURIFYING EXHAUST GAS 

(57)Abstract 

PURPOSE: To obtain a catalyst simultaneously and effectively removing hydrocarbon. CO and NOx in the exhaust gas 
of an internal combustion engine at low temp., by supporting alumina modified cerium oxide and a noble metal such as 
platinum or rhodium preliminarily supported by activated alumina in a dispersed state by a refractory carrier. 
OONSTfTtlTfON: A water-3oltrble aliaminum compound and/or alumina hydrate are infiltrated in a water insoluble cerium 
compound such as cerium carbonate and dried and backed to obtain alumina modified cerium oxide. At least one noble 
metal selected from platinum, palladium and rhodium is supported by activated alumina or alumina modified cerium 
oxide. In this case, by adding polybasic carboxytic acid; the noble metal can be supported in a highly dispersed state. An 
aqueous slurry is prepared firom thus obtained noble metal-containing alumina powder and alumina modified cerium 
oxide and infiltrated in a monolithic carrier and the impregnated carrier is dried and backed to obtain a catalyst for 
purifying exhaust gas having excellent durability and purifying capacity. 
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V 
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9 3.3 


tf 
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I 4.56 


9 0.1 


9 3.J 


if 


4 


0.1 6 


1 4.S 8 


9 1.3 
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tf 


5 


O.l 8 


1 4.5 6 


9 2.9 


9 3.5 
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1 4.5 6 


7 S.6 


9 2.0 
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14.57 


7 6.3 
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X ^ ^ ft 


I Kn if 


a i£ 8 


0 0 'C , 



5 0 fiJj 



3ft^^i9i^^: 1. 4 1 aye 

^9^=^-OnH L A, it ^ 1 i 2 o /tt t it tSi L 
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-C * 4 o 

j®;^^, fC^^fflV^, coo. HjOJO^^.COx 
ffliJ ^ L rt: » K fo S M 4 0 0 iC 2)^ O S M ffi 90.000 

2 ^ w: ^ U ^ o 

gst CO mitm (^) 

1^ 1 2 7 

^nm I 10 

<b^^ffiv^:fcifc3|S?«?!l 1 <D fAm X *) CO fe1t^2)J ^ \^ , 

-C CO ^ 'Sr 55^? ^ i: < Si ^fc ^ ^ -f t <!: ^ 
^ ifi ^ 6 

^ h (3 . X X :? ^ ^ CPtCNH5)2CN02)23 

(O-^m^m"^ Pt^S: 1 0 0 9/"^ ) 3 1. 8 «if ^ 

^ f^^T ^ % :^©^3 0 0 9 ^^9tycm.^ 

13 0'C-cr3ff^r^iK^U7t^.S^tf'5OO 
'C r 1 M ^ U T , Pt ^ ^ :^ «5 Sf? 

tK^mmT ^ I ^ -i^ CA^(N05)3 - OHjOj 6 5. 3 5^ 

( Ce S : Ce0 2 iLX-l 7lEfii?6 > 3 1 

5 0 0 *Q-C lJ5^fm4ftJ^U-C;t?5n7?:Tvt.^ ^ST. tt 

(NO3 ) J- nHjOD ( Rh -S^ ft : 5 0 ^/Z ) I 0. 8 fli/ t 
1 2 0 fli ^ (C fli, ^ U . 1 3 0 -C -C 3 M 

5 0 0'C-ClB3jrrJ|tft6ZU, Rh^^T 

^ ^ --^ 3^ ti re? -fe M A c c«/Ax 5 ib ) =fc 
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§n lb -C i> ^> o 

r . P) u j£ iffi ,15 K JT. i{3 rc sr? 3 ^ (c 7K -t- K fk 

L-C — SgHaUIAL/t^t^OCO'' A^;:^^0 *5 ^b 3^ 4: iWJ 
5£ L 7t o ^^U)SL ^ 0 0 -C o M ^ ffil 9 0. 0 0 0 

^ U ^ o 

CO 0.4^ HC 1.2 0 0 ppm 

NO 5 0 0 ppm CO2 1 4 * 

H, 0.1 396 O2 0.6* 

H2O 10?6 N2 ''*7>'A 

CO^»/v^ffit<b^^jfejR 

m Wk co^-^^j^oR-fb^C*) 

ifc «i 1 2 5 

— U-r-:>'Ji?^5i<u, 3 0'c-C3^fin 

5 0 0-Cri^faj^fiKUT^)5St/^iB£'^;t 

^ ^'&.WL\t-^ y ^ C Ce/AZ = 5 El ^ tfc ) 5 0 
^ , Pt I. 0 6 ^ X Rh 0. 1 8 & ^ 5 n T 

fc „ 

^ ite 7 

m ft a ^ SP- CHgP tCZ^ -fiHjO) 11.26 ^^?g||*L 

;t7k©y^Ki 6 O/Tt^t^iHifiiti 0 o ^ * * f£* 

fcfeT;/^'^':^3g^^*2 0 0^!&rfli•f^L, 13 0*C-Cr3 

frij i£ jsife L ^ . 5 0 0 *c r 1 ^ roi fei fiJt L -c , p I 



< C* * ^ fi : C0O2 i:L-C47Mil*) 426^i: 

^ffi-frU. i3o*ors^/«i^jftL^ift. 500 
I. 8 4 ^ [^ftTkm m I e oa/^^R-^u, 

3C1 W ^fc M !> A C Ct/AZ = 8i]S^it) 5 O^. 
pt 1. 0 6 P i Rh 0. 1 8 ^ 7>J -5 n -c l/^ ;t o 

^mm & - I 

i^lk-* ? !> :a CPdCZj-ZHzO:) d. 5 0 ^ :^xkt'Ci^ 
m l.^7kmWL 2 6 0-6/^55^-011 0 0 mV^ % ^ 
2>f£ttT>v^:^je^i^3 2 0 ^^^a^Lv 13 0'G 

^ ^ m it -b: ^} ^ J. t\ ^lE^l 0 0 mXP ^ 

m -t ^f^^r i ^1^^ 3 0 0 ^^^i-^tcig^L 
oeiK;4c?&^C pt^rS: 1 0 0 ) 3 1. 8 jb^ ^ 

1 3 0-CT3^nfl^$feLrt:«i^Sl4'5 0 O'C-CI 

^ w as jSJt L ?t o 

'fcW^o cofttiSEi t^^i)r^i^i 0 Op. 

T-^^:^3Jtii»ik-ty ( Ce/</^ = 5 ^ ^ Jt ) 

5 0^, Pt 1. 0 6 P i;- Jt O* Rh 0. 1 8 P ^ 

n -c ;t o 
ifc«^ 3 
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p<t^-0iT>»'^^1^«c'i:!l^»lL;t<. 

9 4. T^ttiiie-fe'; •J'aC Ce^^friit: CeOj t L 

X ^ 7iam-5& )-3 4 0 g 1 \ 0 0 pi^tft-a-u. 

13 0*C'C5ffi?fU]%:fifeUrt:yt. SOO-CTIBC^W 

P i: JtS ft »^ !> A CRhC^3-3H20) 1. 84y%©JSU 
^7kmf0L\ 3 0wft4ra#L. 1 3 O'OTSK^M 

]^tftL;%:^. sooic-riff^-rNT^/iScLRs ^^ta- 

^ :^ 3C K <l: -t 'J C Ca/AZ.. 5/J m -T- ^ ) ^ 

-hietOJ: ^irc:ux;tbtT.A:Pd^;^Tv^ ^ 

3C BR <k y c A ( ce/Az = 5i5r^it} 4 0 
pd 1. 0 6 p X o' Rh 0. 1 8 gi!>*iQi^-^n^\^7^^ 
^ ifi ^ 8 - 2 
c^caoc^C'AzKS^&C Rh -g-s : 5 0 g^z ) lOB 

fK C Hh 5 0 P//. ) 1 0. 8 «^ ^ M! tK: 2 0 o mi -c 

^!^L?t7)c^sfKtt, mmm I 0 0 Tn^^^f ^ ^ ^ ^ 

tirA'^:^;©^3 0 0 5r:^-h5>®>a'L, 13 0"C 
^ ^ U T Pt , Rh -g- :fj T A- ^ 14^ ^ 2^ 3^ I. /c o 

±g2oJ:^rcL-r?#bn7tPt. Rh^j^rA-^ 

CO P^tC^ I ^ !> r ^ i :t I 0 0 9. T^^:^^tfe 
® Ik -fc U i> A C Ce/A^ = 5fK^it)505'. Pi 

1.0 6 P 1 O' Rh 0. 1 8 5r ^ ^ i^ -c (/^ /t o 
it ifii «FiJ 4 

Sft K ?ff — -fe V !> A CCeCNOj) 3 -eHjOD 5 3 5 @ 
?ffUrc3 5 On^7kiS?0Ltf?S5^1 0 0 mVS? t 
-£>fStfeTA'^:^4 20^^rR-£rU, 130 -0X5 
0*r«1<£^L>ta. 6 0 0 '0-t2I^rJ)^/i3£L;t<. t 
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•yTX^>'Q<fe06rtfl^*^?9t'ir^aUv 12 0T3 
-C2C5fWJ<(£^L/t!ft. 5 0 0*0X 3. 0^>r"1**fe^L 

1 2 0-CT2*^f«J$£jBfeL:t«:. S 0 0'0-C3 0^ 
fnl JSJt U T ^ ^ ^ fiJit ^ Jt o 

^) 9 ^ 1 § . Pt 1. 0 6 ^ i O' Hh 0. 1 8 ^ ffi 

5 ft -c v% /t „ 

it )K 5 

•) !> -t. ^ 5 0 0 'C T 1 ^ Tul JSC U X ^ /t K -fb -b »; 
^ JStAifiSt =i: A A: o 

<; ^ 5 0 ^ , Pt 1. 0 6 ^ i*^ X O' Bh 0. 1 8 ^ 7>s 
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5t«B^] 6 0.1 5 1 4.5 6 

7 0.1 2 1 4.5 6 

8-1 0.1 0 1 4.5 5 

8-2 0.1 1 1 4.5 5 

3 0.0 3 1 4.5 5 

it^^J 4 ^ffi-^ 1 4.5 4 

ifclK^ 5 ^ME-^ 1 4.5 4 



9 0 0 4 

8 8 9 3 

8 7 9 2 

87 9 2 

31 88 

7 0 8 0 

7 S 83 



<f:ii--^Xjr^f|::AP^^tBK8 0 OTC 

1 0 0 ^ 

li^Ktet^A: 1. 2 4 



^iSfi?tj5 tifc^^s toifcer !Jr/i^5 

5ft S? p y A Tjt j@ C ah -g- a : 5 0 ) 5 
^MtKi 5 Ofl^ri%J9?L/t?ic^^i:'^nfi^Sl 2 0 

m*y9 T^^^ti^a^;*!*^ 1 0 0 M (o m T ^ ± B 
i^'isog^^Q^rj^^^f^m^i^. 130 "or 
2mnr\t!^i&kLft^. s^^4 oo*c-c2B^iBisiiiJc 

Jj; i/ ^ ^ ^ CC2H2O4 -2H2O3 ^ ^ ^MtK 1 5 0 

mevcmw\^rt-^mWi^. ~ y o ' r ^ 



3^f<.1$Et^L^^. ^^'P-t:4 0 o*G-t:2^fSi^ 

fiKL-Cfth 3i-XC>'Pt ^^TA^C ^«^^S^S!iL;to 
!>A«>P^7 5 9 miZKhi^tu^9t^^r^^ 

f^'7fC<t:^frCrt^-A.- :?>*'-C2 0B$fai® 

3i^PuT^iS^^H£$^^4 0 o-a-TriRf=ftij^j5EU-C5^ 
At jat 4: ?^ A: o 

e:<D^?fiE*a, 1 ^.^iJTA^^^ioo^, 7 

I -r ^ ^ (. Ce/A-t = 5/R^Jl;) 5 0 

^ , Ft 0. 8 3 ^ X O' Rh 0. 1 7 ^ 7)2 ffl ^ 5 n -t 

9S Sfe fi?t) I 0 - ) 



5 0 .9 , Pt 0. 8 3 ^ ib' X O* Rh 0. 1 7 p ^9 )^ •? 

-C V/^ Ifl: o 

^ 2te fipy 1 u - 2 

J^-S 6 0 ^<??T>^? ^l>A^^;^:f-^,;7 X 

% * L T 7t ^ 

1^ its 1 3 

^ 1^ fiSe -ft -t y A 5 0 . Pt 0. 8 3 5^ . Rh 

^ 1 4 
fl&Jtt ^ ?5 ]fc o 

0. 1 7^7)isjt5n'C»/^7t« 
1 5 

tcifi a ^ K ^ ( pt ^ft : 1 0 0 g/jL ) 1 25 



^ ^ l^fe R9 <K -fc A 5 0 , P i 0. 8 3 ^ *^ X O" 

Rh 0. 1 1 9 t^^W ^ ^xv^ rc 

01 1 1 

Jfi ^ -9 ^> ^ -c , 14: r >^ ^ <* * -r 
7K^^0t'&rfa'6-L/t7k^?K^^ft^ Pt^ L 

RhO. 1 7^7)i^Jf^ft-CV/^^o 

^t^-^iSfefig^fc^^yiS'-c^SO^, PtO. 8351, Rh 
0. 1 7^7)^tE^^-?i^-CV^7to 

^ TbI ^ k: ia -a- L . i 3 o 'c -c 3 fui ^ ia l ;t 

^^4*4 0 0 *Or2B$ftjl^^;KUt:Rhi.-XC>'Pt'^;^ 

e:oRhi^x£>-pt^^TA'^7^i^f^:i. 'm.mm 
^ 14 ?t o 

■^:^3C^^^s<t-k'J 5 0^^ pi o.s 3 g ljj 

RhO. 1 75;^J43*^^/tTt-.n:o 

^ en 1 6 

K jfH ^ 7 A tk fil c pd : 1 0 o 3 
^^1 2. 5 fl^ ;m ^ , ^ ^> K i5t L ;t ^ , 5^4 Jfe 

y^3 0:^f«l3t^K:«i-6-U. 13 0-G-C3B5fMT$£ 

^UTtlfe^ S^ff>4 oo-c-r2iQinfliftjs^cUT:,Rh 

tORhi-XC>*Pd^^T/^?:^;^i4:i:. Sfe^fiW 
1 -Cfflu^AcO^f^DT-^^ ^a!i4i55fk-fe 'J »J^7S 
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^. r± -t >J •> A 5 0 9 . Pd 0 8 3 9 L ChKi\ 

0. 1 7 5^ 75^ T o 

^ ^ij 1 6 tt -C. fifl fa 7 v' f A tK ?S Jft 

^ i7 ^ 1^ <k ^ -^^ i> -'^ tK © ?^ ( Hd : 1 0 0 

gyt ) =iV' I 2. 5 >fl Jit ^1. ^ e^J 1 e t 

:^ ^ fefc <t -fe 0 r> ^ 5 0 ^ . Pd 0. 8 3 i.* X O'Rh 

0. 1 7 9 T^f'- mt^ tL "c a 

(C, h rr . r y i x0^O{A5J;*:fg?ftCPt 

a : 1 0 0 ) 8. 9 t , ft;^ 7 >^ 9 A tk 

^ ^5 C Pd ^il: : 1 0 0 ^/^ ) 3. 5 if ^jn ^£ ^ 1^ 

^ 7t o 
it ^^J 7 

)i: ^^t ^'J 6 w: v\ -r - (• = • v t x ? x s ^ o 

: 1 0 0 9/t ) 1 2. 5 «^ ^ ^ u . 

^1 © ^$ 1 ^ i? T ^ >^ 1 0 0 ^ , T -'i^ ; 

^^ttSelb-feV'J'^so^r. pto. a35'i.-xcvRh 

ii: ^ 8 

It 5St C^J 6 i.' I/-* -C, - h n - -^^ T i >^ a ^ 

( Pd # s : 1 0 0^//) 1 2. 5 a/ ^ fst in ^ ^ J^. ^ 

toMiKrXi L ^ ^ J. ;l> * :t .1 n n ^ t >f ^ 
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-^^ L , 1 3 U in r 3 QK yft U f4 . ?S 5v ^4^ 400 

•0 r 2 B.> fu) L -c Rh . p t s.- X r>* Pd 15- ti r 

:^ t }A V'X \^ ^ 

O Rh , Pt i,' X C/' Pd S- ^) 7 ^ :^ 0^ t > -/i 

its fj'l) 1 -C m it:<0 1: T ^ ^ tit PtS? <fc -fe V 

J- 7 5 Ist ffl I- -c , 'iti (PJ 0 i fH) ^ * :;5 -c 5£ 

J5!c t ?t ,o 

:^ ^ ffl fK -12 y '> A 5 0 ^ , P t 0. f> 9 5^ X Pd 

0. 2 4 ^ . Rh 0. 1 7 ^ TiMM f5 -5 n -C ;t „ 

v^=hc. .>^T>^?>^eJ^cDfifl(?S/j<iBr®(Pt 

^ a : 1 0 0 syi. ) 1 z. 5 , M! 7k 1 5 0 

^f^Cffi^4T^=; I^V^ \ 5 0 0>d-|bT^^ 

rcra^U, 1 3o-OT3B^W<£ts;iU;tyc, ^51^ 

4 0 o'c-c2ti5njHifli^u-tRhi.-xo-pt s-:^rA. 

t CD Rb X O' Pt # ^ T ^i- C :^ © i:*^ t ^ i6 CP*) 1 

^lOOP, TA.5:^^ti^iL-fe';'>^50^^, 

Pd 0. 8 3 ^ X O** Kh 0. 1 7 ^ t§ ^ ^ "C ^ « 
ifc ^ 9 

jt Ig^ ^?ij 6 tt A- X - h CI . -y T ? a ^ O 

m^7K©J^3t«Df^^i? (tJ^it^^ 7 i> ^ tK ift (Pd 
^ a : I 0 0 9/JL ) 1 2- 5 "j^: ^ {5! ffi i Jy. ^-V «: , 

a: (D w (!V; r ^ T ^ :^ 1 0 0 ^ . r >v ; 

^ ^ fet <b -fe 5 0 ^ , Pd 0. 8 3 ^ X' i>* Rh 

0. 1 7?7>Jm^^-^n-Cl^A:« 
It 1 0 

It 1^ 6 CC Ji- '/^ -r y - ho . T X X ^ <D 
If5 fK 7K @ I 2. 5 O R ^ 2? tT , ^ h n * 7 

y i y ^ ^.(oi^mis^m m c pt : i o o ^/^^ ) 
8- 9 «^ i ^ 5fi ts? ^ V' >ft ( Pd 1:^ i4 : 1 0 0 
5'//. ) 3. 6 ffl^ fie ni ^ i fet rx . it 6 t w 
^ r ^ ^ ^ (Sf ^ M c 

^ t* <t -k 'i ^ 5 0 ^ . pi 0. G 0 ^ . . Pd 

0. 2 4 ^i>-XO''RhO-l75 7Ji$I!^*5nXVr*/to 
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ft o 

\tZ. -'^ ^ h n . ->^T>' ^ ^ ^(Om^ifi'f^m (Pt-g- 

S : ) 0 0 ^/Z ) I 2. 5 flr^ , 14 tK 1 5 0 K ^Jfl 

frC va L , 1 3 o 'C t: 3 OiSp TbI $1 igfe L it.Vk . S ^ ^ 
a? 2 0 

BS 6 ^ X t>' >^ - h P • *>' T < y ^^<0 

Sfiffi?7tC^fffC Pl^S: 10 0 9/1. ) I 2. 5 fl^ 

Rh |a J5J ife Pt ^ ja f# U 7t Rh i.- i: C>* PI # ^ T 1 



I.^WBa 62-91244 Cl4) 

it tplj 1 1 

* ft? V fi): L ?i '/^ Jii. CI . ^ 1 9 R 

* :^ r . p t a- :ff r A- ^ :^ ^9 ( a A - • 2 > 
SM) 3"? L it. o 
it «if ^1 1 2 

ftl n yjc ( Hh S-JA : 5 0 U/JL ) 5 

-T t>* -^^ = o ' >^ T >- ^ ^ tJ ^ ^ $15 fl? S ^fc 

( pt ^fi : 1 0 0 ^y/z ) 1 2. 5 «i :t fse ffl L . It 
6 ^ RI 1^ :^ -r , fi§ fcfe r ^ rh x i>* 

P t ^rf ("1 L /t Rh t .t I>' P t "7 >^ ? :^ :W 

U-^ - K:ISfeT:^-a.7^ ^ ^ 

^oAfeiS^An^^taots o o'o-c i o ot^fuiai 
-r ^7 =4 -=> o 



^ ^ y) ^ X . M441tAa3Si^$:2 0 0 i:z>vib 
5^ ^ L T . CO , HC ^^ X a< NO o ^ ft 5^ ^:=^i6 ^ C 

^, n ;t CO . HC X t>' N'o O ?^ fb as j^j A P ^ Jt 5: 

fk^lltiifi3£05C^( ^ :^ 'Jr - - f?. A :^ \ t iFf ^) 
^ ^ it^ t . -t O ?f CD ^ It ti: ^^j- A HC <D fb 

^^i(>xsfm(r)^ifht L/C. 

^^yj mx ^ h n yt CO. hc x t>* no © ^ ^ s^-i a □ 

Ik K . in ± <D n m yj m yc I i>^^hnAii^i:(k^, 
m 6 SI t'c ^ , 
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CO ,N0f?Mt^^t'3eJ 




TsuCO 




Ten CCC\ 




9 


B 8 


9 :i 




3 19 


3 0 7 


9 


lO-l 


8 7 


9 3 


t n a 
J u y 


3 18 


3 0 6 




10-2 


8 7 


9 3 


3 0 6 


3 1 5 


30 3 


# 


1 1 


86 


9 3 


3 1 1 


32 1 


3 0 6 




12 


8 6 


0 3 


3 1 0 


3 1 8 


3 0 6 




1 3 


8.7 


9 2 


3 1 2 


320 


3 0 7 




1 4 


8fi 


9 2 


3 1 5 


3 2 4 


3 1 0 




1 5 


8 5 


9 0 


3 2 2 


3 30 


3 1 7 




1 6 


B 5 


9 0 


3 2 2 


T 1 O 
<A A i. 


3 1 8 




17 


8 5 


a 9 


3 2 5 


3 3 5 


3 ] 9 




13 


8 7 


9 2 


3 I 8 


326 


3 1 2 


ifc R 0iJ 


5 


8 3 


9 0 


3 5 0 


36 0 


3 4 5 




7 


80 


8 9 


3 6 1 


37 0 


3 5 5 




8 


7 9 


8 8 


3 5 5 


3 6 7 


3 4 9 




9 


7 8 


8 8 


3 6 2 


3 7 4 


3 5 5 


0 


JO 


8 0 


8 9 


3 5 6 


3 6 8 


3 5 0 



% 3^ — X ^r^^ lADyrj^saKBoo'c, 100 e^rol 



1 ioj^(^A-2£j7^^'fi?^c-rc^, n^c. 
9io^ja??ij9rc)M;E:-^-i^ifi0^i2o<D^<*B- 1 

O Pt ±r X O' Rh CD ^ /& KT , 11: 6 (C ^1 Co ^ it 

1 2(D«^^^:B - 2 i j? ^ ff--^ liC-r <' -ZV^ fiL ^ 

t: P t . nh ^ ^5- r^l Ji -f ^ ^: *> ^ - 2^ 

f t i^. fti i . ffi; a T o fl* ft ti ^ TT i> o i , 
^> ffi [&) «c i> i « ij5i ^ iU ^ /j^ 55 m -fW ^ ^ ^ ff* t-c 

4¥ ?f m fis A a :^m^{kj^iLwor^K.^^± 

us A liJ D Wii !^ V V 



53 6 ^ 








^ X 5 . 


^ ^ ^ ^> 


^ jr» ^3 




ir 


X 


T gN5 3^ ^ n ;t ?ft 9 — 1 3 


O ftfe Si^E frl . 








itt iftt ii: --i 










t: 


CD CO . HC 
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ftg 1^ -S? 
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9 
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9^ 
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O* B - 2 O 
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^ 7 
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7 m. 






5f ^ O 55- Sfe 












1 ^iJOiR^co 
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P t 
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A - 


2 




P t 
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Pi, R h 


6.. 3 
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B - 
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Pi. R h 


5.0 


^ 7 ^ X 









A - 1 opto^Mawcv* 5rfi$^fiefflu*<^ii;«(?< 
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K¥ AT rr a T? 



g , 3T fit Sn 1 7 * O - 
l^fl ;E »C J: ^ ^ M iE J 

mi mB^^- 7 n 9 ^ 
=1= M V3 m m 



^\ n o » /Tv 

«J«l6Wtt^ftTJHl?ni 1 624 7*^ 
ffl to & 

l/J 51 It )?J l» ii» 

M E €■ U <5 

(462 ) a -/fw ftk i« I SI »* K ^ ?± 

ft 4^ «i t» $h m 

IE A 
=f - 1 0 0 

jfc Ki ft ra iz ^ Bj 1 x s 2 t& 2 h 

03-502-1651 

tU P W ^i}^ 
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5 . M ;n o ?i ft 

ifi s CO w ffi- a ^ <o « HJ a 

G . ?[fi 10 3 

( 1 ) ^ »j m CO t i^i o n a >H « 0)) <o K *ic 

5T JE T * „ 
7. ^j&f^E^MCOElli^ 

n ) fJ iT i* W ?f la ^ £0 i/R ffi «i 9J « 1 iffl 



< 5M <U > 

<TJ IE m ff> W ?T ;K <?) «5 0 

/IT ^ jS urn /c 'i> < ^ 6 1 ^ (o h o) ^ ^ m 

U AJc U T U7 o n. ^ 7 VU A t ti: t U A B 
fb i . .(fc V /\' ^ A *J J: t/ o V A 

-WcWik^^*T2>/\-/3AHii*tCfflM£?^ttT 

^ ^ >; ;< r> ft ;^ )tt . 

(2) ^^^iimit7Ji<i-^j^vy)v^tm^ 
t »j A 65 ft; % J; 0 * er 6 J2 fcf n 'j> <t 

< ^ 1 « cO (C T- «) ^^ W Ifl ^1 ? n T ifir 

«o tt s« . 

( 3 ) 13 i& JE5 u fi^, W. 7 ^ ^ ic 4& f> 10 J4 it n 
X <i & C ^ \^ tSi t t ^ Vf sPf fTt <0 m i2 ) 

■ ic M ^ « (« „ 



(4) aifejK«7>'i/5:^gftt-fey'>Aieft;&t^ 
^ (D mm (2) \c f^tx<D ^ 

J' ^ - o ^ u: Si r ^ m it c e y A i v 1 

Qn ( u c se «£ 0 « 5K , 
(n >i«^^iit'j'?Aft:i5^[i^<o©g/Aa 1 

( fl ) S fl t u o A fb % z:^ fci; « t o A . 

« fb t V A J; C/ ;f< IB {t tr 'J C A ^ *3 ^ft & 
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